This paper analyzes corporate restructuring and its role in generating labor productivity growth in a sample of large Swedish manufacturing corporations. It is found that external restructuring, including ownership changes, start-ups and closures of plants, accounted for up to 47 percent of the productivity growth of the sample of corporations during the 1986-96 period. The results indicate that the productivity of large multi-plant corporations grew almost twice as fast as that of single-plant firms with the same internal productivity growth, thanks to their organizational flexibility. Divestitures of low productive plants were found to play a particularly important role in the replacement process generating productivity growth. The effect of external restructuring on productivity is to some extent explained by a shift towards a more skill-intensive production.
Introduction
The productivity studies of the last decade have taught us that, in addition to the productivity growth that occurs within establishments, an important contribution to the overall productivity increases is made by a process of external restructuring whereby incumbents with high productivity grow and gain market shares, while low productivity establishments exit and are replaced by more productive entrants. The importance of external restructuring in generating productivity growth has been examined particularly by the empirical studies analyzing the sources of aggregate productivity in the whole economy or an industry 1 , but also by theoretical studies on industry dynamics with heterogenous firms.
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However, none of this research focuses on the role of restructuring within multi-plant firms in generating productivity growth. The micro-level studies touch upon issues associated with firm-level restructuring, but leave fundamental questions regarding the sources of corporate productivity growth unanswered. Some more recent findings demonstrate that there is reason to focus on multi-plant firms. For instance, Disney et al (2003) examine productivity growth in the UK manufacturing sector between 1980 and 1992 and find that surviving single-establishment firms had almost zero productivity growth, while surviving establishments that were part of multi-establishment firms accounted for nearly half the overall productivity growth. Including entry and exit, the contribution of multi-plant firms to total productivity growth was 79 percent. This result suggests that multi-plant firms make an important contribution to overall productivity growth. 3 Research on job flows by Schuh and Triest (2000) finds, in turn, evidence of a large share of the job reallocation between plants owned by multi-plant firms occurring within these firms. Aggregating over different types of firms yields that three fourths of the reallocation of jobs between manufacturing plants occur between firms and one fourth within firms. This finding suggests an extensive restructuring within multi-plant firms.
The question this paper aims at answering is how restructuring within multi-plant corporations is associated with labor productivity growth. In addition to "internal" fac-tors, such as technology upgrading and downsizing within the plants that remain part of corporations over longer periods, the labor productivity of a multi-plant corporation may also increase as a result of "external" restructuring, as inefficient plants are sold or closed down and replaced by more productive new or acquired plants. In particular, the role of ownership changes of plants in generating productivity growth of multi-plant corporations has so far not been examined to any considerable extent. Whether multiplant firms derive their productivity growth from internal or external sources is essential since productivity growth is closely associated with economic growth. It is believed that factors such as intangible assets used as joint inputs and economies of scale and scope may create a competitive advantage and explain the leading position in productivity held by multi-plant firms. These factors generate "real" productivity growth within firms and contribute to the overall productivity growth of industries. However, if the main source of productivity growth of multi-plant firms is organizational change, such as acquisitions of more productive plants and divestitures of misfits, the contribution of multi-plant firms to overall productivity growth may be limited.
By examining the sources of productivity growth at the level of corporation, this study extends both the micro-level productivity studies that analyze internal determinants of firm productivity growth and the industry level studies that examine the importance of external restructuring. The analysis of this study has been made possible by the access to unique plant-level data on the thirty largest multinational manufacturing corporations in Sweden. Rather than examining the sources of aggregate productivity growth, this study focuses on the labor productivity growth of a sample of large multi-plant manufacturing corporations. To distinguish the sources of productivity growth at the corporation level, this paper uses information for all plants in Swedish manufacturing sector that are controlled directly or indirectly through affiliate firms by the corporations. The sample does not claim to be representative for the manufacturing sector or for multi-plant firms in general. However, the sample corporations are representative for large multinational corporations that play an important role in several industrialized economies and in particular, in small open economies such as Sweden. For instance, the thirty corporations account for about 70 percent of aggregate Swedish industrial R&D in 1999. 4 This should be compared with their share of total manufacturing employment, which was about 30 percent during the period of study. 5 The main finding of the paper is that external restructuring at corporation level contributes almost as much to long-term labor productivity growth of the multi-plant corporations as internal sources. Particularly important is the contribution of ownership changes of plants. The relative importance of external and internal sources of productivity growth varies substantially with the business cycle at the corporation level. The findings are in line with the results of industry-level studies showing the within plant component to be large and positive in periods of robust productivity growth and negative in periods of modest productivity growth. 6 The external restructuring thus seems to compensate for low or even negative productivity growth within the continuing operations of the corporations. By using data for educational level of the employees, it is also found that corporations sold and closed plants that were less skill-intensive than the plants stayed with the corporations and that new, but not the acquired plants, were more skill-intensive than the continuing plants of the corporations. These findings suggest that external restructuring and divestitures, in particular, led to productivity increases through a shift towards a more skill-intensive production. During the period of high productivity growth, when productivity growth was found to stem mainly internally through productivity increases within plants that stayed with the corporations, the initial skill intensity is not found to explain productivity growth of these plants. It suggests that other factors than a skill-based technological change explain productivity increases of the continuing plants during the period. The structure of the paper is as follows: Section 2 further discusses the specifics of multi-plant corporations, Section 3 describes the data, Section 4 presents the methods and results of productivity decompositions, Section 5 examines the relationship between skill intensity and labor productivity growth and Section 6 concludes.
Restructuring within Multi-Plant Firms
In the literature on industry dynamics, a firm's life is described as a cycle. In Jovanovic's (1982) model of passive learning, for instance, firms enter an industry when they see a business opportunity, employ labor and other inputs. 7 As the firms operate, they learn Foundation). 6 Baily, Hulten and Campbell, 1992, Baily, Bartelsman and Haltiwanger, 1996a and 1996b, and Haltiwanger, 1997. 7 See Hopenhayn (1992), Cabral (1993) , and Pakes and Ericson (1998) for other theoretical models on industry dynamics with heterogenous firms.
about their productivity. Productive firms grow larger and gain market shares, while unproductive ones contract, and eventually shut down. A general feature in most models of industry dynamics is that firms evolve and grow organically by hiring more production factors and expanding their current operations if finding it profitable.
Profit maximization in multi-plant firms involves decisions regarding several plants, perhaps even in several industries. At one extreme, each plant can be an independent unit producing a distinct product, and can essentially be run without interaction with other units. At the other extreme, all plants are involved in the production of a single final good. To describe a firm's life becomes considerably more complex when a firm owns more than one plant. Changes in demand, factor prices and technology at any stage of the production process will then affect all plants of the firm. Although plants in the same firm may share common characteristics or joint-inputs such as R&D results, management and brand names, plants of multi-plant firms are likely to differ in terms of productivity, even in the same industry. For instance, new plants tend to be less productive than incumbents, but exhibit substantial productivity growth due to learning effects. Vintage effects may, on the other hand, explain why some older plants are less productive than new ones.
An implication of a multi-plant organization structure and differences between plants is that firms may continuously restructure their operations. Plants facing decreasing demand or productivity may be contracting and eventually be shut down, as predicted by the models for industry dynamics, but corporations can also try to sell them first and perhaps replace them by acquiring or starting new plants where they see better business opportunities. Maksimovic and Phillips (2002) , for instance, find evidence of conglomerate firms becoming more focused when the prospects in their main segments improve by acquiring assets in these segments and selling assets in more peripheral segments. During periods of weak demand in their main business segment, they diversify by acquiring assets in unrelated industries.
A multi-plant firm's response to changes can be quite different from that of a singleplant firm. For instance, multi-plant firms may be more inclined to neglect businesses that do not perform well, as compared to single-plant firms, because closing down some plants is less dramatic when the firm still continues operating in other businesses. Bernard and Jensen (2002) study plant shutdowns and find that unconditionally, multi-plant firms are far less likely to shut down a plant than a single-plant firm. The positive relationship is, however, entirely driven by the better characteristics of plants within multi-unit firms.
Accounting for plant attributes such as age, size, productivity etc., these same firms are actually more likely to close a plant. 8 Despite the existing evidence of differences between multi-plant and single-plant firms, very few previous studies have analyzed the implications of these differences on productivity growth. This paper sheds light on some of the particular features of multi-plant firms by examining the sources of productivity growth at the corporation level. In comparison with most productivity studies, an important difference is that ownership changes of plants are regarded as an additional source of productivity growth at the corporation level. 9 As an example, corporations are able to attain productivity growth either by improving the productivity of their operations internally, for instance by investments in R&D, or by acquiring plants or firms with high productivity. Firm-level data might not be able to separate these sources and in most studies on industry level productivity using plant-level data, plants changing owners are generally categorized as continuing plants since corporate ownership structures extending to several levels of affiliate firms are difficult to trace. This paper uses data for all plants directly or indirectly controlled by the corporations through affiliate firms and distinguishes the ownership changes of plants as an external source of productivity to a corporation.
Data
The data set is a sample consisting of the thirty largest multinational manufacturing company groups with their headquarters in Sweden in 1990. Some of the corporations included in the sample have moved their headquarters from Sweden after 1990, but they were still key employers in Sweden in the 1990s. The sample corporations account for about 30 percent of the total employment in Swedish manufacturing industries during the period in question. 10 Statistics Sweden collects information on inputs and outputs of individual establishments and has constructed the data set from its databases on industrial and financial statistics. The data set includes information on the manufacturing firms and plants under the control of the thirty corporations during the period 1985-98. In the resulting unbalanced 8 Audretsch (1994) also found that among new establishments, the likelihood of exit was higher for subsidiaries and branch plants than for independent establishments when controlling for the start-up size.
9 Baldwin (1993) analyzes the role played by changes in the ownership control of plants for the turnover process and productivity growth in Canadian manufacturing. 10 The average employment share and sales value share of the sample corporations in total manufacturing was 32.8 and 37.7 percent, respectively, in 1985-96. panel, the yearly number of plants varies between about 600 and 700. Plants and firms are assigned identifiers remaining with them over their lifetime. This means that plants can be followed over time and ownership changes, plant births and deaths can be identified. The data is described more in detail in the Appendix.
In the analysis of the productivity growth of the corporations, this study considers both gross output and value added based measures of labor productivity. Gross output is measured as sales value of shipments, 11 deflated by industry-specific deflators. 12 Labor input is the total employment of the plant, and the labor productivity using gross output measure is the ratio of the two. Value added is defined as real sales value of shipments less real value of outlays for energy and materials by using average price indices for energy and material inputs in manufacturing. Industry-specific price deflators for materials are not available, which is a possible source of a measurement error. Furthermore, the value added measure is computed without taking into consideration costs for services purchased from other plants within the same corporation or other firms. Due to the limitations of the value added measure the gross output measure of labor productivity is regarded as the main measure. The value added measure is considered as an alternative measure to analyze the sensitivity of the results. 13 There are other relevant measurement issues involved in the choice of productivity measure. Using labor productivity measure rather than total factor productivity implies certain limitations. One shortcoming of labor productivity as an indicator of productivity performance is that it fails to capture changes in factor intensities, which may be a result of the adoption of new technology or changes in factor prices. For example, productivity growth could be caused by a shift to labor-saving, and more capital intensive, technology. Another problem with labor productivity is that average labor productivity has been found to be procyclical in empirical studies.
14 Total factor productivity (TFP) may be 11 Shipments of finished goods from other plants within the firm are excluded from the gross value. 12 A majority of deflators are assigned at the three-digit level of the Swedish standard for industry classification (SNI69 and SNI92). Some industries with an important share of total manufacturing production are given deflators at a more disaggregated level, while industries with smaller shares have deflators at the two-digit level. 13 Foster et al (1998) used sales value per unit of labor (man-hours and employees) as their main measure of plant-level labor productivity, but also performed decompositions of labor productivity growth using value added per unit of labor. They report the results to be very similar for the two measures. 14 Baily, Bartelsman and Haltiwanger (1996b) test different hypotheses that may explain the procyclical productivity growth that is not driven by technological shocks. Among the explanations studied are plant-level increasing returns to scale, labor hoarding or a contemporaneous productivity penalty induced by changing the scale of operations. They find that plants permanently downsizing disproportionately account for procyclical productivity, and interpret the results to favor an adjustment cost model involving a more appropriate measure of productivity, at least theoretically, because it takes into account all inputs, not only labor. In practice, the estimation of labor productivity can give better accuracy than TFP, because estimating the value of capital stocks often implies a large error. Despite the problems associated with labor productivity measures, they have been found to be highly correlated with other productivity measures. 15 This study uses only labor productivity measures because the investment data needed for computing TFP (total factor productivity) are not available at the plant level. It is recognized that the focus on labor productivity sets some limitations for the interpretation of the results. Figure 1 shows the number of employees and the real sales value of production in the sample corporations and the rest of the Swedish manufacturing sector. 16 In the period 1985-96, Sweden experienced a strong economic boom during the late 1980's and a severe recession in the early 1990's. The figure clearly shows the impact of the economic crisis in 1991-93 on the manufacturing sector. It seems that the sample corporations were not as profoundly hit by the crisis as the rest of the manufacturing sector. After the severe recession, the manufacturing sector recovered both in terms of employment and production. It is remarkable that the production of the sample corporations increased rapidly after the economic crisis, while their employment decreased continuously after the peak year of 1988. In order to trace patterns of structural change in the sample, Figure 2 shows the allocation of employment for the corporations in 1985, 1990, and 1996 according to an OECD taxonomy of industry groups. 17 The figure shows that in the 1990's, jobs became increasingly concentrated in science-based industries where R&D expenditures are the highest. All other industry groups decreased in employment during the period. Despite the decrease in employment, scale-intensive industries kept their position as the most important sector for the sample corporations, while the science-based industries overtook the differentiated goods industries and become the second most important sector. The structural changes observable in the data do not necessarily mean that the overall production profile of the sample corporations was changed. Operations contracting in Sweden may have been relocated to other countries. Fors and Kokko (1999) studied the international operations of seventeen of the corporations included in the sample and a productivity penalty for downsizing as the largest source of procyclical productivity. 15 For instance, the results of Foster et al. (1998) for productivity decompositions are similar for both measures of productivity. 16 Continuing corporations (26 of 30) are included. The real sales value is PPI-deflated (1990=100). 17 For definitions, see the Appendix. found evidence of similar dynamics among the foreign affiliates. Their analysis suggested an opposite direction of change in Sweden and abroad for most industries, which they interpreted as a sign of increasing specialization in the home-country operations of the corporations. Figure 3 shows the average levels of real labor productivity of the sample corporations and the rest of the manufacturing sector. Productivity is measured as sales value per employee (SV/L) and value added per employee (VA/L). 18 Until the beginning of the 1990s, the sample corporations had modestly higher productivity than the rest of the manufacturing sector. However, the productivity gap seems to have increased dramatically during the 1990s. In that period, the annual rate of productivity growth in the sample corporations was about 1.02 percent (SV/L) while the annual productivity growth in the rest of the manufacturing sector was 0.47 percent. There may be several reasons for the increasing productivity gap. For instance, the fact that the sample corporations became increasingly specialized in science-based industries may explain why they became increasingly more productive. We will return to these issues in the next section. 18 Real sales value and value added are computed as PPI-deflated (1990=100).
Restructuring and Labor Productivity
The overall productivity growth within a corporation can be divided into the contributions of internal and external sources by using methods of decomposition originating from studies on industry-level productivity growth. For robustness, I use two different decomposition methods suggested by Foster, Haltiwanger and Krizan (1998) and Griliches and Regev (1992) . Foster, Haltiwanger and Krizan (FHK) (1998) propose a decomposition of overall industry-level productivity growth into five components; within, between, covariance, entry and exit effects. 19 The within effect accounts for the contribution of productivity growth within surviving plants. The between effect is the contribution of changes in the shares of the continuing plants, implying that productivity grows if productive plants grow relatively more in an industry. The covariance effect is counted as the product of changing shares and changing productivity of the continuing plants. The covariance effect is positive (negative) when the shares of plants with growing (falling) productivity increase. The entry and exit effects comprise the contributions of new and closed plants to industry productivity. When the less (more) productive plants are closed down and replaced by new more (less) productive ones, the contribution to industry-level productivity growth is positive (negative). The methods of decomposition for industry-level productivity growth need to be modified for the corporation level analysis. At the corporation level, the between and covariance effects capture the contribution of changes in the shares of the continuing plants within a corporation. Thus, the effects capture the contribution of organizational restructuring within the corporation instead of changes in the market structure of an industry. Another important difference is that entry and exit at the corporation level comprise acquisitions and divestitures in addition to start-ups and closures. The contribution of all these four effects can be computed separately. Furthermore, the contribution of plants changing industries, but remaining in the ownership of the same corporation, is not defined as entry or exit like in industry-level studies. The contribution of these plants can be computed as for the other continuing plants or as a separate effect when the available industry classification so allows. 20 19 The method is a modified version of that used by Baily, Hulten and Campbell (1992) . See Haltiwanger (1997) for a discussion of the limitations of the original method. 20 During the period studied, the Swedish classification of industries (SNI) is changed. A translation of the old, SNI69, to the new, SNI92, involves problems at the disaggregated level. Changes in industries can only be analyzed during the sub-periods of 1985-90 and 1990-96, where the standard remains the same throughout the period.
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The average change in the productivity of the corporations, P t , between year t and t − k is counted as
where θ c is corporation c 0 s average of the start year and the end year share in the sample and P c,t the real labor productivity of the corporation in year t. To sum across corporations, I consider two alternative weights: output and employment weights. 21 A decomposition of ∆P t in corporation c according to the method proposed by Foster, Haltiwanger and Krizan (1998) is given by
where θ j,t is plant j 0 s share in the corporation and p j,t the real labor productivity of plant j in year t and where S, N and E denote surviving, entering and exiting plants. The terms on the right-hand side are the within, between, covariance, entry and exit effects in that order. The within effect accounts for the productivity growth in continuing plants, given unchanged shares within the corporation. The contribution of changes in the shares of continuing plants implies that productivity grows if productive plants (between effect) or plants with high productivity growth (covariance effect) gain shares within a corporation. The between and the covariance effects are defined as internal restructuring. The entry effect consists of the contributions of new and acquired plants and the exit effect includes the contributions of closed and sold plants. These effects are computed as entry and exit effects in equation (2) 21 The weights used at the corporation level correspond to plant weights used in the decompositions.
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sensitive to measurement error. For instance, if employment were measured as spuriously high in one period, the result would be a spuriously low measured productivity. The error would yield a negative correlation between ∆θ and ∆p and a spuriously high within effect. For robustness, we therefore also use a decomposition method proposed by Griliches and Regev (GR) (1992)
where the bar indicates an average of the base year and the end year values. The first and second terms are the equivalent of the within and between effects of the FHK decomposition. The internal restructuring thus only consists of the between effect. The third and the fourth terms are entry and exit effects. The advantage of the decomposition method is that averaging removes some of the measurement error. However, a disadvantage is that the interpretation of the effects is not as straightforward. Averaging the weights implies that the within and between effects reflect the covariance effect to some extent.
Results
To first examine the role of external restructuring may play in generating productivity growth, Table 1 gives summary statistics of productivity for the different types of plants in the sample. Columns 1 and 2 report labor productivity of sold, closed, acquired and new plants relative to continuing plants in the start and end year of the studied period. We see that in average sold and closed plants were less productive than the continuing plants in the start year. Of the plants that entered the sample corporations between 1985 and 1996 only the new plants were more productive than the continuing plants. Acquired plants had a lower average productivity than the continuing plants, but the difference in means was not statistically significant. The average productivity levels suggest thus that plant turnover may have affected the overall productivity growth of the sample corporations. Column 3 in Table 1 reports also the average relative labor productivity that is computed as the ratio of plant labor productivity to the average labor productivity of its industry. 22 It is worth noting that in the start year all the different plants were on average relatively productive. However, in the end year productivity of all plants except for 22 Industry level productivity is computed at the four-digit level of industries according to the Swedish classification of industries (SNI69 in 1985 and SNI92 in 1996). 
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RLP=SVL plant /SVL industry ,(3) t-value is for the test of equality of means of RLP ** and * signify statistically significant at 5 and 10 percent level.
the new plants was on average less than the industry average. The productivity differences between different types of plants are similar in terms of the productivity measure that controls for some industry-specific variation. Column 4 reports t-values for the test of equality of means between the continuing plants and the respective group of plants. The descriptive statistics in Table 1 thus suggests that the differences in average productivity of different types of plants do not only reflect industry-level variation in productivity. Table 2 shows the results of the decompositions for the 1985-96 period. 23 Each component's contribution is displayed as a share of total growth. The results for the two weights, decomposition methods and productivity measures differ somewhat, as would be expected. With respect to the relative importance of external restructuring, however, the results are similar for both methods of decomposition. The total contribution of external restructuring is 42-47 of the productivity growth of the sample corporations. This result is striking. Summing the effects of both internal and external restructuring, the results suggest that the productivity of the sample corporations grew at least twice as fast as that of single-plant firms with the same productivity growth within continuing plants. 24 If we look at different internal sources of productivity growth, it is seen that the most 23 Table A2 in the Appendix shows the employment share and the number of plants defined as continuing, changing industry, new, acquired, closed and sold. 24 The decompositions are also computed using value added per employee. The results obtained are very similar to those in Table 3 . important effect is the within effect: continuing plants had high productivity growth. The within effect accounts for about 44-52 percent of total productivity growth computed with labor weights. The labor weighted results imply that nearly half the productivity growth would have occurred even if the plant shares had remained constant. The between effect, that is the contribution of continuing plants with high initial productivity increasing their share within corporations, varies between 3.0 and 4.5 percent computed with labor weights, depending on the method. The covariance effect, the contribution of plants with high productivity growth increasing their share only computed by the FHK method, varies from 8.7 to 56.2 percent depending on the weights used. When output weights and the FHK method are used, the share of the within plant component is much smaller, while the covariance effect is larger, thereby suggesting that the effect of plants with high productivity growth increasing their shares is more important. This is reasonable. With employment weights, the most productive firm may stand still, although it captures much of the output market.
The differences between the methods are more obvious for the components of external restructuring. The contribution of new and acquired plants is much larger computed by the method of FHK than to that of GR. The effect of acquisitions is about 24 percent according to the FHK method and only about 13 percent according to the GR method when using labor weights. One reason for these differences is that averaging corporation productivity in the GR decomposition reduces the large differences appearing in the productivity of new and acquired plants in the end year and average corporation productivity in the base year. The opposite holds for the effects of closed and sold plants. The total shares of internal and external sources are more similar for the two methods. The contribution of net ownership changes was between 26-36 percent and the total contribution of external sources varies between 36 and 48 percent. The net entry effect varies from 14 to 16 percent computed with employment weights. This share may be considered as relatively small. For instance, Disney et al (2003) find that around a third of total labor productivity growth in manufacturing was due to closures and startups of plants within existing multi-plant firms.
To shed light on the differences in results for the FHK method of different weights, I compute simple correlations between output, employment and productivity growth rates for continuing plants (see Table A3 in the Appendix). As expected, employment and output growth are highly positively correlated. The positive correlation between labor productivity and output growth explains the positive covariance term in the decomposi-tions using output weights. The same result is not obtained using employment weights, since employment growth is weakly negatively correlated with productivity growth. Foster, Haltiwanger and Krizan (1998) obtained similar differences in their results when using output and employment weights for the decomposition of industry-level labor productivity. Interestingly, they found the decomposition of labor productivity using output weights to yield very similar results to those of multifactor productivity decompositions. Disney et al. (2003) obtain a much smaller within contribution to TFP growth than to labor productivity. They interpret the results to indicate that much of the within contribution to labor productivity growth was driven by downsizing. The negative correlation between labor productivity growth and employment growth here indicates that downsizing and the consequent capital-labor substitution explain the large within contribution to productivity growth among the continuing plants of sample corporations.
The decomposition results seen in Table 2 are the weighted averages for the corporations. While most of the corporations experienced positive growth in labor productivity during the 1986-96 period, their performance was far from conform. It is therefore useful to consider some corporation-specific differences. I compute correlations between corporation level employment, output, productivity growth (SVL) and the components of decomposition (see Table A4 in the Appendix). Employment and output growth are highly positively related to productivity growth, even at the corporation level. It suggests that corporations with high productivity growth were expanding both in terms of employment and sales. The total internal effects are negatively correlated with employment weighted productivity growth and positively correlated with output weighted productivity growth. The correlations between different components of internal sources and productivity growth have same signs for both weights used. The positive correlation between the effect of sell-offs and productivity growth suggests corporations with high productivity growth to be rationalizing. The effect of acquisitions, in turn, is negatively correlated with productivity growth suggesting corporations with low productivity growth to be sourcing productivity growth externally.
It can be argued that the decomposition results are sensitive to the length of the period chosen. Shorter periods tend to be more dominated by cyclical variation in productivity. Furthermore, the number of plants continuing through a longer period may also affect the results. However, it is not clear if a longer period implies an increase in the net contribution of external restructuring. One obvious effect of lengthening the period is that the contribution of entry in the FHK decomposition is likely to be higher, since the difference between the productivity at the end of the period and the initial year generally grows over time. The higher productivity levels at the end of the period also have an impact on the within and covariance effects. The GR decomposition mitigates the impact of these differences using average values of productivity.
To assess the sensitivity of the results for length of period, the compositions are also computed for two sub-periods: 1985-90 and 1990-96. The descriptive statistics showed productivity growth to be much higher during the 1990s than during the 1980s. 1990 represents a peak year in the business cycle of the manufacturing sector and is therefore chosen as a cut-off point for the two periods. Table 3 shows the decomposition results for the two periods. 25 As mentioned above, two additional effects due to changes in industry by continuing plants can be computed for these sub-periods. The results for the 1985-90 period vary, largely depending on the decomposition method. The within effect varies from 30 percent measured with the FHK method to -48.3 percent measured using the GR method. By examining the other components of internal productivity growth, it is obvious that the negative within effect is generated by an expansion of plants with negative productivity growth. This negative effect is captured by the covariance effect in the FHK decomposition, but it affects both the within and between effects in the GR decomposition. The effect of continuing plants shifting their production to other industries is small during the 1985-90 period. The total shares of internal and external sources are comparable for the same productivity measure, irrespective of the decomposition method. The result that is robust to different decompositions and measures of productivity is the large contribution of ownership changes, 75-96 percent of total productivity growth during the period For the 1990-96 period, the results are less ambiguous with regard to the within effect. Both methods show the contribution of the within effect to be about 54-60 percent and the total contribution of the internal sources about 69-73 percent. Once more, the FHK method yields a higher effect for the acquired plants and a lower for the sold ones than the GR method, but summing the effects of ownership changes yields similar results for both decompositions. The contribution of ownership changes is 17-21 percent of total productivity growth, which is considerably lower than in the 1985-90 period. These results suggest that the decompositions are not as sensitive to the length of the period as to the business cycle.
To further examine how the business cycle may affect the different sources of pro- ductivity growth, the decompositions are computed for the 1990-93 and 1993-96 periods. During the 1991-93 period, the Swedish manufacturing sector experienced negative growth in production, but recovered fast during the following years. 26 Productivity growth in the corporations was positive in both periods, but the annual rate of growth was nearly twice as high in 1993-96. The decomposition results presented in Table 4 show that all productivity growth was generated internally within continuing plants of the corporations during the period of high production growth in the manufacturing sector. Ownership changes had a negative effect on the productivity growth of the corporations. It may be concluded that the results are sensitive to cyclical variation. The contribution of the within effect is relatively more important in the periods of high productivity growth. This result is in line with industry-level studies that have found the within plant component to be large and positive in periods of robust productivity growth and negative in periods of modest productivity growth (Baily, Hulten and Campbell, 1992, Baily, Bartelsman and Haltiwanger, 1996a and 1996b, and Haltiwanger, 1997). In the long run, however, the contributions of internal and external sources are almost equal. One plausible explanation for the large share of internal productivity growth in the periods of high-productivity growth is that the corporation utilized its spare capacity. The capacity utilization data required to explore the relevance of this explanation are not available. Altogether, the results suggest that during times of low internal productivity growth, the corporations are involved in acquisitions of more productive plants and, in particular, divestitures of less productive ones. This external restructuring seems to compensate for the low, or even negative, productivity growth within their continuing operations.
Skill Upgrading and Restructuring
The productivity increases within corporations may be explained by changes in the composition of the production as well as by technological change. The pure compositional effect on productivity is a result of shifting corporate activities through sell-offs and closures of plants in less skill-intensive industries and replacement of them by acquisitions and start-ups of plants in more skill-intensive science-based industries. Given that more skill-intensive production exhibit higher labor productivity, an immediate implication of the restructuring is corporate level productivity increases. As seen in Figure 2 , the corporations became increasingly specialized in science-based industries, characterized with high R&D expenditures and skill intensity. The second effect is associated with the skillbiased technological change taking place during the period. Under this interpretation, the relatively skill-intensive plants and plants in skill-intensive industries were better at adopting new technologies that increased their productivity.
In order to examine the importance of the decompositional effect, Table 5 gives summary statistics of skill intensity for the different types of plants in the sample where skill intensity is computed as a share of employees with tertiary education in total number of employees. 27 Column 1 reports skill share of continuing, sold, closed, acquired and new plants in the start and end year of the 1986-96 period. 28 We see that sold and closed plants were on average less skill-intensive than the continuing plants in the start year. 27 Decompositions are computed also for growth in skill intensity defined as the share of employees with tertiary education. 28 Data to compute skill shares exists starting 1986. Of the plants that entered the sample corporations between 1986 and 1996 only the new plants are more skill-intensive than the continuing plants. The plants that were sold and closed during the first sub-period did not differ significantly from the continuing plants at the start year. However, during the 1990's the sample corporations sold and closed plants that were less skill-intensive and started new plants that were more skill-intensive than the continuing plants. The results suggest that changes in skill intensity taking place through the plant turnover may underlie changes in productivity of the sample corporations.
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To examine the second explanation, that is, how the skill-biased technological change taking place during the period is associated with the productivity growth of the corporations, the relationship between skill-intensity and productivity growth is analyzed among the continuing plants. The labor productivity growth of the continuing plants is regressed on the plant skill-intensity in the beginning of the period (SH), which is expected to be positively related to the productivity growth of the plants. Under this interpretation, the relatively skill-intensive plants and plants in skill-intensive industries are better at adopting the new technologies that generated higher productivity growth. The importance of skill intensity at the corporation level is also examined. A positive coefficient of corporation skill share may suggest that skill intensity proxies knowledge capital which is a joint-input shared by several plants of a corporation. The initial relative productivity (RLP ), which relates plant productivity (SVL) to its industry average productivity, is 22 included to the regression to control for the convergence to mean-growth. 29 The growth in inputs per employee (∆Input) and energy per employee (∆Cap), where the latter proxies for changes in capital intensity, 30 are included to control for other factors that affect productivity. The estimated regression is
The results of the OLS estimations are shown in Table 6 . For the plants that stayed with the corporations during the entire period (results in columns 1 and 2), the coefficient of skill share is small and statistically insignificant suggesting that the initial skill intensity did not explain their productivity growth. The corporation level skill share is, however, positive and statistically significant. It may reflect some corporation specific knowledge capital, which benefited the plants and increased their productivity. The entire period is rather long and the plants may have increased their skill share during the period, which further increased their productivity growth. Columns 3 to 6 show results for plants that stayed with the corporations during shorter sub-periods. In the 1986-90 period, the coefficient of plant level skill share is positive and highly significant indicating that initially more skill-intensive plants experienced higher productivity growth. The coefficient of corporation-level skill share is also positive and statistically significant at the ten percent's level. 31 The results for the later sub-period are not statistically significant for neither one of the skill share measures. This may strike as surprising since productivity growth was found to stem mainly internally through productivity increases within continuing plants during the same period. It suggests that other factors than a skill-based technological change explain productivity increases of the continuing plants during the period. 29 According to the convergence to mean hypothesis plants with low productivity exhibit higher productivity growth than plants with high productivity. Average industry labor productivity is measured at the four-digit level of industries. 30 Data to compute capital stocks is not available at the plant level. Energy outlays are generally believed to proxy capital stocks. To investigate the relevance of this proxy, energy costs are correlated with the book value of capital assets (machinery, buildings and land) for affliate firms in the sample and at the four-digit level of manufacturing industries in 1985-96. The correlation is 0.74 (7100 obs) at the firm level and 0.89 at the industry level. This evidence suggests that energy outlays may proxy capital stocks. 31 It is not statistically siginificant in a regression that include both the plant and corporation level skill intensity. Notes: Robust standard errors in parentheses. ***,** and * signify statistically significant at 1, 5 and 10 percent level.
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Conclusion
This study has examined the sources of productivity growth in multi-plant corporations. Although the analysis is largely descriptive, it can provide new important insights about organizational restructuring and the sources of productivity growth for multi-plant corporations. Using data for a sample of the largest manufacturing corporations in Sweden for the 1985-96 period and studying the sources of productivity growth at the level of the corporation, this study approaches the issue of productivity growth from a new perspective and extends both the micro-level productivity studies analyzing particular internal determinants of firm productivity growth and macro-level studies emphasizing the importance of external restructuring at the industry level. The decompositions of productivity growth suggest two conclusions. First, the results show that external restructuring contributes almost as much to long-term labor productivity growth of the multi-plant corporations as internal sources. Particularly important is the contribution of ownership changes of plants. Together, the internal and external restructuring accounted for more than half the total productivity growth in the sample corporations. This result suggests that the productivity of the sample corporations grew at least twice as fast as that of a single-plant firm with the same plant-level productivity growth.
Second, the relative importance of external and internal sources of productivity growth varies substantially with the business cycle at the corporation level. This finding is in line with the results of industry-level studies showing the within plant component to be large and positive in periods of robust productivity growth and negative in periods of modest productivity growth (Baily, Hulten and Campbell, 1992, Baily, Bartelsman and Haltiwanger, 1996a and 1996b, and Haltiwanger, 1997) . In times of lower productivity growth, the decompositions show that a large contribution to productivity growth stems from acquisitions and divestitures of plants. The external restructuring thus seems to compensate for low or even negative productivity growth within the continuing operations of the corporations. This may explain why multi-plant corporations were able to sustain higher productivity growth throughout the business cycle.
The results further suggest that some of the observed changes in labor productivity may be associated with changes in specialization, changes in labor quality and skill-based technological change. Corporations sold and closed less skill intensive plants compared to the continuing plants and opened up new more skill intensive plants. The plants acquired by the corporations did not differ significantly from the continuing plants in terms of skill intensity. The observed differences in average skill levels of sold, closed, new and continuing plants suggest that changes in skill intensity taking place through the plant turnover may underlie changes in productivity of the sample corporations to a certain extent. In the 1986-90 period, when the contribution of the continuing plants to the overall productivity growth was low, the plant level skill share is positively related to productivity growth indicating that initially more skill-intensive plants experienced higher productivity growth. The large contribution of continuing plants to the overall productivity growth during the 1990's is, however, not explained by plants being more skill intensive and better at adopting new skill-based technologies that generate higher labor productivity.
The results of decompositions provide important insights into how larger corporations can sustain higher productivity growth than that of single-plant firms. By emphasizing the role of ownership changes, this study extends the findings of Disney et al (2003) who found that an important contribution to overall productivity growth was due to multi-establishment firms closing down poorly performing plants and opening high productivity new ones. The role played by ownership changes may actually be explained by the characteristics of the sample corporations. Previous research shows that some industries characterized by the importance of intangible assets and high levels of multinational activity and concentration exhibit extensive and productive changes in control and rather less exit/entry turnover.
32 Nevertheless, there is corporation level heterogeneity within the sample. The finding that rationalization through sell-offs and closures seems to be associated with expanding corporations and corporations with high productivity growth rather than with downsizing corporations facing declining productivity sheds new light on the concept of "creative destruction". Further work, however, is needed to analyze the sources of corporation heterogeneity and to verify its implications on productivity growth.
32 See e.g Baldwin and Gorecki (1990) and Baldwin and Caves (1991) .
A Appendix
A.1 Data appendix
The data set includes information on the manufacturing firms and plants that were under the control of the thirty sample corporations during the period of 1985-98. Four of the corporations only appear in part of the period. One of them exits as it merges with another corporation in the data, another corporation enters as a new corporation and the third is established after a separation from one of the other corporations in the sample. Statistics Sweden has linked each plant to a firm, and each firm to a company group by using a corporation register. A corporate group can consist of firms and plants in several industries. All manufacturing plants with at least five employees are included. Every year, plants that are new or acquired are added to the data set and plants that are sold or divested are excluded from the data set. Information about the plant status before being added to or after being excluded from the data enables me to separate ownership changes from greenfield entry and closures. For an identifier appearing for the first time in the sample, this information shows whether it previously existed under other ownership or if it is a new plant. The new plants are assigned with information about the month and the year of start-up. For an identifier that disappears from the sample there is information showing whether the plant continues under other ownership or if it is closed down. Closed plants are assigned with information about the month and the year of closure. The establishment identifier is continuous during the 1985-1996 period. In 1997 Statistics Sweden defined a new establishment identifier and included even establishments with less than five employees in the population. The old identifiers can be linked to the new ones, but the match is not perfect. It implies that some plants may be spuriously categorized as closed ones after 1996. However, the closure rates are not higher in 1997 compared to previous years which indicates that the measurement error is rather small if it exists.
There are cases when an establishment disappears from the data one year, but thereafter continues under the control of the same corporation as before. These plants are defined as continuing and data of employment and productivity are added by interpoleration. 33 This alternative is preferred to excluding the drop-outs or defining them as temporary changes in ownership. Plants exiting one industry but continuing in another are regarded as continuing plants. Thus, entry and exit are universally defined, and not at 33 The values for year t are computed as the averages values for t − 1 and t + 1.
30 the industry level. Firm-level changes in ownership of plants internal to a corporation are disregarded. These plants are defined as continuing plants within a corporation. There are cases where plants do not appear in the statistics before being added to the sample, but are not assigned with a start-up date either. These cases are defined as greenfield entry. There are also plants lacking information about the time of closure, but which do not continue after disappearing from the sample. These are defined as closures. An implication of this procedure is that some plants falling below the limit of five employees may be misleadingly regarded as non-existing. However, these cases are expected to be rare since Statistics Sweden has included plants that temporarily, during one or a few years, fell below the size limit.
31 Table A1 C lassifi cation of ind ustries according to O E C D taxonom y 
